Many countries already have their own chemical management systems and requirements for classifying and labelling chemicals. Although some of these requirements may be similar among countries, they are not always the same 1) . This can impose additional costs for an exporter when preparing different labelling and Safety Data Sheets (SDS) prior to exporting to suppliers around the world. On top of this, different chemical classification and labelling systems across borders may also lead to the occurrence of adverse incidents. For example, if a country sets the cut-off value for a hazard category lower than the agreed cut-off value by international organisations, some chemicals would be categorized wrongly into a less hazardous category, resulting in their being labelled inaccurately with a less severe hazard statement and pictogram. Consequently, workers may not be equipped with adequate personal protective equipment (PPE) while handling such chemicals.
Various chemical classification systems have drawn the attention of international organisations and policy makers. As a result, during the United Nations Conference on Environment and Development (UNCED) held from 3-14 June 1992 in Rio de Janerio, Brazil, the establishment of a Globally Harmonized System of Classification and Labelling of Chemicals (GHS) became one of the programme areas listed in Chapter 19 of Agenda 21 2) . After UNCED, in the culmination of more than a decade of work by multidisciplinary experts, the GHS was adopted by the United Nations Economic and Social Council's Subcommittee of Experts on the GHS (UNSCEGHS) in 2002 and endorsed by United Nations Economic and Social Council (ECOSOC) in July 2003 3) . The objectives of GHS are to: a) enhance the protection of human health and the environment by providing an internationally comprehensive system for hazard communication; b) provide a recognised framework for countries without an existing system; c) reduce the need for testing and evaluation of chemicals; and d) facilitate international trade in chemicals whose hazards have been properly assessed and identified on an international basis 4) . The World Summit on Sustainable Development 5) (WSSD) and the Intergovernmental Forum on Chemical Safety 6) (IFCS) targeted worldwide GHS implementation for the year, 2008. However, none of the countries have successfully implemented GHS. The United Nations Institute for Research and Development (UNITAR) and the International Labour Organisation (ILO), in collaboration with the Organisation for Economic Cooperation and Development (OECD), through the initiative of WSSD GHS Partnership for Capacity Building to Implement the GHS, have mobilised resources and are implementing numerous specific support activities to strengthen capacities for GHS implementation at all levels and sectors 7) . The WSSD GHS Partnership has selected various countries as GHS pilot countries. Nigeria, Senegal, Gambia, Indonesia, Thailand and the Philippines were selected in 2005 8) ; and Cambodia and Lao PDR were selected in 2006 9) . In general, countries without existing legal requirements for the classification and labelling of chemicals can adopt and adapt the GHS criteria more rapidly than countries with existing related regulations. Countries in the latter category need more time to review, revise and amend their regulations, and also longer transition or grace periods are needed by industries to comply with new regulations that incorporate GHS criteria. For example, the European Commission proposed that existing EU directives relevant to GHS be adopted in line with GHS on 1 December 2010 for substances and 1 June 2015 for mixtures 10) . Among the countries that are implementing GHS, particularly countries that do not require external assistance and already have existing chemical classification and labelling systems in place, Japan can be seen as a typical example, particularly of the industrial workplace. Thus, Japan was selected as a case study and the lessons learned from Japan in terms of GHS implementation are considered and discussed in this paper.
Lessons Learned from Japan
GHS implementation and challenges in Japan were described and identified in detail by Jonai 11) , hence this paper will focus on lessons that can be learned from Japan. The lessons learned will benefit countries with existing chemical classification and labelling systems that are implementing GHS. In addition, several activities pertaining to GHS implementation in Malaysia are also highlighted, because these activities are either directly or indirectly related to the Japanese experience of implementing GHS.
Establishment of an Inter-ministerial Committee
For a country to implement GHS, the establishment of a GHS Inter-ministerial Committee is essential. Seven government agencies in Japan ; there is not much difference between these two committees because the main role of both committees is to facilitate, collaborate, and cooperate in the activities pertaining to GHS implementation. The most important thing is to agree on who should serve on the committee. Obviously, the government plays an important role. Due to the variety of mandates and jurisdictions, various ministries that regulate chemicals and chemical products should be nominated as members of the committee. Besides that, representatives from industries should also become members of the committee because of the implications of GHS for their businesses. For the safety of the public and the environment, representatives from NGOs (Non-governmental Organisations) should be involved in the committee as well. Other than representatives from government, industry and civil society, technical experts are needed to highlight technical barriers or to update GHS status to the committee members. In Japan, the involvement of experts from UNSCEGHS in the committee certainly accelerated awareness among the committee members, and also precisely pinpointed anticipated technical obstacles for GHS implementation in Japan. Unlike Japan, however, not all countries have GHS experts, who are recognised by UNSCEGHS. Besides, it is hard to define the word 'expert'. Thus, the use of the designation 'resource persons' may be more suitable than 'expert'. Resource persons would be persons who have received either formal GHS training, such as those who have completed the GHS instructor training courses via the 'Japan Expert Dispatch Programme'; or those who have undergone informal GHS training available in academia, for example, researchers from universities or research institutes who have carried out studies related to GHS. In Malaysia, a total of 11 persons who had completed the GHS instructor training courses via the 'Japan Expert Dispatch Programme', initiated by Japan through collaboration between the Federation of Malaysian Manufacturers (FMM) and the Japan External Trade Organisation (JETRO), have been actively involved in the GHS implementation in Malaysia, particularly in establishing GHS training modules for Malaysia.
Situation and gap analysis
Situation and gap analysis is a study to compare existing classification, labelling and hazard communication requirements with the UN's GHS document. This study normally serves as the first task immediately after the establishment of the Interministerial Committee. A list of laws and regulations that relate to chemical classification, labelling and hazard communication should be compiled in this study. Regarding the cut-off values or the hazard categories, which are considered technical elements, a comparison between existing cut-off values or the hazard categories for the physical, health and environment hazards with the UN's GHS should be prepared. Tables 1 and 2 illustrate the different cut-off values for acute oral and dermal toxicities between GHS criteria and criteria in one of the Japanese laws pertaining to the classification of chemicals, i.e. Poisonous and Deleterious Substances Control Law (PDCL). The cut-off values of the seventh amendment of EU Directive 67/548/EEC on the approximation of laws, regulations and administrative provisions relating to the classification, packaging and labelling of dangerous substances 12) are also compared in Tables 1 and 2 .
Situation and gap analysis is also essential to ascertain the public's understanding of GHS pictograms. A recognition test was carried out on Japanese respondents using the labels presently used in Japan and the GHS labels. Possibly due to the fact that the Japanese system does not require pictographic labels, the results revealed that some of the respondents faced difficulty in understanding the meanings of GHS pictograms 13) . The results of this type of study can be used to design appropriate intervention to enhance public awareness, for example, by educating people on what GHS is, and by explaining the meanings of GHS pictograms. In Malaysia, a similar study to assess the ability of workers in recognising GHS pictograms is currently being carried out by the Department of Occupational Safety and Health (DOSH) and the Institute for Environment and Development (LESTARI).
Revision and amendment of existing laws and regulations, and/or the establishment of GHS standards
From the findings of the situation and gap analysis, the Inter-ministerial Committee can decide which laws or regulations need to be revised, and which need to be amended. Amendment of laws and regulations is time consuming, so an alternative could be to utilize GHS standards for the same purpose; i.e. instead of incorporating GHS requirements into laws or regulations, GHS standards can be established straightaway. Nonetheless, the ideal scenario is to execute both, i.e. amending the laws and establishing the standards simultaneously. Although Japan amended its Industrial Safety and Health Law (ISHL) in 2006, Japan also established Japanese Industrial Standards (JIS) that incorporated GHS elements. The existing JIS for Material Safety Data Sheets (MSDS), which is JIS Z 7250, has been revised by incorporating GHS elements, and in addition, two new JIS for classification and labelling will be established. To date, the JIS for labelling (JIS Z 7251) has been completed, and the JIS for classification is expected to be ready by the end of 2008. These JIS complement the current laws and regulations, and updating JIS is less stringent than updating laws and regulations. Malaysia is currently reviewing existing laws and regulations and at the same time drafting Malaysian Standards that are aligned with GHS.
Translation of GHS document
Not all countries are required to translate the GHS document, particularly countries that use English as their national language. For those countries that intend to translate the GHS document, it is appropriate to form a special working group before the translation work commences. This working group is responsible for harmonizing the translated technical terms and terminology from the UN's GHS document. Since the national language in Malaysia is Bahasa Malaysia, DOSH has taken the initiative to translate the GHS document into Bahasa Malaysia.
Priority list of chemicals and compilation of accredited chemical databases
Japan has compiled a list of 1,424 chemicals listed in their existing laws, namely the ISHL, PDCL and Chemical Substance Releases Reporting and Management Promotion Law (PRTRL) that require MSDS. Similarly, other countries could prepare a priority chemicals list by retrieving the chemical names from their existing regulations. Although chemicals in the existing regulations might not require MSDS, the list of chemicals compiled can serve as a starting point for the classification. The classification results can then be crosschecked with the Japanese classification results via the National Institute for Technology and Research (NITE) website. It is essential for hands-on training for chemical classification, because during the process of classification, personnel can be trained to ascertain internationally accepted data from accredited chemical databases, such as the CHRIP (Chemical Risk Information Platform) database in Japan (in both Japanese and English). The list of accredited chemical databases could then be compiled. In addition, the GHS classification manual prepared by Japan also stipulates numerous accredited sources and databases 14) . Malaysia is planning to compile a list of single chemicals based on existing lists such as the chemical lists in Japan and the EU, and to classify those chemicals according to GHS criteria.
GHS training courses
Different levels of GHS training courses could also be established by preparing GHS training manuals. These manuals could be adapted from the training manuals used in Japan via the Japan Expert Dispatch Programme, or they could be developed based on the experiences of personnel involved in classifying priority chemicals. A tiered series of GHS training modules consisting of primary, intermediate, and advanced levels, for different target groups or audiences, would be essential for capacity building. The primary training course would be on awareness raising that is appropriate for the public and general workers; whereas the intermediate and advanced training courses would be designed for classifiers, industry supervisors or government technical officers. GHS elements such as pictograms should be incorporated into the curriculum of primary schools, secondary schools and universities. As mentioned above, personnel who have completed the GHS instructor training courses in Japan are currently preparing GHS training modules for Malaysia. In addition, the training of trainers is also an integral component to ensure the sustainability of GHS training courses.
Conclusion
In order to compile lessons learned in a comprehensive manner, the GHS implementation framework is proposed (Fig. 1) . In the framework, it is suggested that the Interministerial Committee forms the core element, the main players of the Committee being government, industry, civil society and resource persons. This Committee should carry out activities such as situation and gap analysis, and the establishment of GHS standards, that cut across the three modes proposed in the framework, namely, enforcement, technical assistance and capacity building.
In general, it is very challenging to assess whether a particular country has successfully implemented GHS as the GHS covers all chemicals. The absence of international or national tools has impeded the justification for measuring implementation of GHS, as it is indeed difficult to measure "implementation" of GHS. Nevertheless, efforts and activities carried out in Japan have pinpointed essential activities that should be carried out particularly by countries with existing chemical classification and labelling systems that are planning to implement GHS. Thus the framework that is proposed in this paper can serve as a reference point for those countries to expedite GHS implementation.
